Materials and Methods:
Two strains of T. gondii parasite RH and ME-49 were used for experimental infection of mice groups which were divided into group I (infected with RH strain), group II (infected with ME-49), and group III (non-infected non treated group).
Results: Histopathological examination showed that there was a statistically significant increase in the intensity of infection in liver and spleen of group I and in kidney and brain of group II, with no difference between both groups organs. Molecular and Bioinformatics studies included Primers design using primer 3 program, primer 2 (P2) was selected and used in PCR amplification according to its highest product size 247 bp. The results of Insilico PCR amplification program that was carried out to amplify Hsp60 gene theoretically using primer 2 (P2) showed higher number of positive samples that detected in group II than group I, there was significant statistical increase in frequency of brain infection in group II.
Conclusion:
Our results showed that PCR was a highly sensitive, specific and rapid technique for detecting T. gondii. It revealed higher positive results in chronic strain (ME49) especially in brain tissue than acute strain (RH) but it may show false negative results in some samples. Both PCR technique and histopathological examination showed that the preferred tissue for detection of T. gondii in experimentally infected mice was liver & spleen in acute strain (RH) and brain & kidney in chronic strain (ME49). Bioinformatic analysis of Hsp60 gene sequences of both (RH & ME 49) strains of T. gondii showed that there was a polymorphism in some nucleotides between the 2 sequences.
INTRODUCTION
Toxoplasma gondii (T. gondii) is an intracellular protozoan that can infect cells of all warm-blooded animals including birds, livestock, marine mammals and humans [1]. Although toxoplasmosis is generally asymptomatic, primary infection during pregnancy in women and animals may cause abortion, congenital anomalies, or perinatal death [2]. Infection in humans generally occurs either by accidental ingestion of food or water contaminated with sporulated oocysts from faeces of infected cats which is considered as important reservoir or undercooked meats bearing bradyzoite tissue cysts [3] . In addition, T. gondii can be also transmitted vertically from an infected mother to her baby during her first gestation [4] . In experimental infection, the severity of toxoplasmosis depends on host and parasite factors as well as the dose and route of inoculation. Oral infection with tissue cysts in mice has been widely used for pathological studies, and the small intestine, liver, lungs, spleen and brain are often found to be affected [5] . There are various techniques for diagnosis of toxoplasmosis, but the molecular methods are more sensitive and specific to determine the presence of parasites in clinical sample specially in prenatal diagnosis of congenital toxoplasmosis and in immunocompromised patients, as they do not depend on the immunological status of the host and they are less time consuming [6] . Molecular diagnosis of toxoplasmosis is usually based on the detection of a specific DNA sequence principally from highly conserved regions. It was described that T. gondii has a clonal population structure consisting of three genetic lineages i.e., Type I, Type II and Type III [7] . Studies on mice have shown that infections with the different clonal lineages of T. gondii result in very different outcomes. Type I strains are highly virulent, whereas type II and type III are relatively nonvirulent. The enhanced virulence of type I strains is in part due to overstimulation of a Th1 immune response that leads to pathology [8] . However, it remains uncertain to what extent the genotype of the parasite directly contributes to the clinical severity of human toxoplasmosis [9] . The variability in the strains has led to speculation that some strains of T. gondii might be closely related species with differing pathogenesis in host tissue, therefore, there is a need for more detailed characterization of T. gondii strains to determine the level of genetic variation within strains. Knowledge about genetic variability will be useful in the effective diagnosis, treatment and control of toxoplasmosis in humans and animals [10]. Hsp60 plays an important role in intracellular survival, in the differentiation of T. gondii and also mediates its virulence [11]. As Hsp60 acts as a mitochondrial chaperone so it is involved in mitochondrial electron transport chain that promote replication of intracellular tachyzoites [12] . Therefore, specific inhibition of the mitochondrial electron transport chain by such drugs as atovaquone and oligomycin, are capable of blocking the replication of tachyzoites, also promote their conversion into encysted bradyzoites so become less virulent [13] . Comparison of genes within a species or between different species can show similarities among protein functions, or relations between species. Sequence alignment is the main process in bioinformatics which is used for measuring the similarity between biological sequences (DNA/ protein), it compares sequences by matching their nucleotides bases to give maximum possible alignment [14] .
The aim of the present work is to assess the difference between the two sequences of Hsp60 gene of both RH and ME 49 strains of T. gondii and to investigate its role in the virulence of the parasite parasitologically, histopathologically, molecular studies and by using bioinformatic analysis in experimentally infected mice.
MATERIALS AND METHODS
In this experimental study, two strains RH, ME-49 strains were obtained from "Zoonotic Diseases Department, National Research center (NRC)", El Buhouth St., Dokki, Cairo, Egypt. This study was completed in Parasitology Department, Faculty of medicine, Zagazig University, also the molecular study was performed in lab of molecular medical parasitology (LMMP), Medical Parasitology Department, Kasr Al-Ainy Faculty of Medicine, Cairo University. during the period from September 2016 to October 2017.
Ethical consideration:
Mice were maintained in accordance with the research protocols following the recommendations of the National Institutes of Health Guide for Care and Use of Laboratory Animals, Faculty of Medicine, Zagazig University.
Study design:
Toxoplasma-free Swiss albino male mice, onemonth-old weighing 25-30 gm were used. All mice were kept in clean cages, fed on Toxoplasma free food and clean water, subsequently infected intraperitoneally with T. gondii strains and divided to the following groups: group I: (10 mice) was infected by human RH strain of T. gondii, group II: (10 mice) was infected with ME49 strain of T. gondii and group III: negative control group (10 mice).All groups were subjected to [21] . The 2nd compartment of brain samples were placed in 1ml of sterile saline and grounded using glass manual homogenizer to release tissue cysts then placed in Eppendorf tubes and kept frozen at -20 o C for further T. gondii DNA extraction. Regarding group III (control group), mice were sacrificed and tissue samples from liver, spleen, kidney, lung, heart and brain were collected and stored in 10 % formal saline solution for comparative histopathological study only.
4-Molecular and Bioinformatic studies:
a-Primer design using Primer 3 program according to Rozen and Skaletsky [22] that helped us to decide which portion of the large sequence makes the best primers. The browser was pointed to biotools. 
RESULTS
I-Clinical examination results were shown in table (1) and (2): Nervous manifestations: climbing on wall and rearing (raise itself upright on its hind legs). There was a statistically significant increase in the intensity of infection in liver and spleen of group I and in kidney and brain of group II, with no significant difference between both groups in lung and heart.
IV: Molecular and Bioinformatic Results: 1-Primer design results: table (5) showed a map of the best oligonucleotide pair forward (F) and reverse (R) primers also called left and right primers respectively. The position, length, predicted melting temperature and GC percentage were given for each primer. In addition, four additional primer pairs were proposed. After the primers were designed, primer 2 (P2) was selected and used in PCR amplification according to its highest product size 247 base pair (bp). 3-PCR technique (extraction and amplification of Hsp60 gene): Figures (11, 12) showed gel electrophoresis of PCR reaction that targeted Hsp60 of both infected groups (I &II). The best results were observed in one mouse as a sample compared to other infected mice of the same group. The positive bands appeared in the gel between 200bp and 300bp as the amplified fragment was 247 bp in length according to the best primer selected. Regarding group I Fig.  (11) showed also the positive tissue samples :liver, spleen, kidney, lung and brain, while the heart tissue samples were negative in all infected mice of group I. Regarding group II, Fig.  (12) , the positive tissue samples were liver, spleen, kidney, heart and brain, while the lung tissue samples were negative in all infected mice of group II. Table ( 6) shows PCR findings in GI and GII, higher positive results were found in most organ samples of group II than group I as the percentage of liver, spleen, kidney, lung, heart and brain positive samples in group I were 60%, 50%, 20%, 30%, 0% and 10% respectively, while in group II the percentage were 70%, 50%, 60%, 0%, 30% and 60% respectively with significant increase in brain infection (60%) in group II. Table (7) showed that all parasitological study positive samples were also positive by PCR except 3 samples were PCR negative. There was only one negative sample by both parasitology and PCR. The sensitivity of PCR was (66.7%), specificity was (100%), Positive predictive value (P.P.V) was (100%), Negative predictive value (N.P.V) was (25%) and the accuracy of PCR in relation to parasitological study was 70%. Table ( 8) showed that all parasitological study positive samples were also positive by PCR except 1 were negative by PCR. There were 2 negative samples by both parasitology and PCR. The sensitivity of PCR was (87.5%), specificity was (100%), Positive predictive value (P.P.V) was (100%), Negative predictive value (N.P.V) was (66.7 %) and the accuracy of PCR in relation to parasitological study was 90%.
4-Sequencing and Alignment analysis of Hsp60 gene. Sequencing was carried out for only one positive sample of each mouse in group I (RH strain) and one positive sample of each mouse in group II (ME49 strain). Sequencing was performed in both directions (forward and reverse direction by direct, automated sequencing using the same primers employed in PCR. Then Alignment analysis of Hsp60 gene sequences By LALIGN program as shown Fig (13) showed a total of 5 nucleotide position differences between both RH and ME49 strains of T. gondii. There were 2 nucleotide substitutions detected between the 2 strains at position 95-96 bp, it was (GG) in RH strain sequence and (AT) in ME49 strain. In addition, 3 nucleotide substitutions detected between the 2 strains at position 192-194 bp, it was (TTT) in RH strain sequence and (ACC) in ME49 strain. Similar results were obtained using BLAST program.
Fig. (13): Analysis of LALIGN program
showing polymorphism between RH strain sequence and ME 49 strain sequence in two sites (blue arrow).
DISCUSSION
Genetic variation among different strains of T. gondii has been illustrated through many genetic studies including DNA sequence comparisons [25] . In this study, firstly the bioinformatic studies were used to design the primers specific to T. gondii Hsp60 gene. After that, detection of the parasite using parasitological, histopathological and PCR technique was performed, then sequencing the targeted gene from the PCR amplified fragments of both RH (group I) and ME49 (group II) strains. Alignment analysis of the gene sequences was carried out using alignment programs to determine the difference of HSP60 gene sequence between both strains.
In the current study, clinically we observed some signs on both infected groups, the most observed sign in group I infected with T. gondii (RH strain) is ascites (60%) followed by fatigue (50%), loss of appetite and emaciation (50%), tachypnea (30%), raised and rough hair coat (20% Regarding PCR findings in GI and GII (Table 6 ), higher positive results were found in most organ samples of group II than group I with significant increase in brain infection (60%) in group II, this was attributed to the number of bradyzoites found inside a cyst has a magnitude order higher than the tachyzoites, favoring the DNA extraction and amplification of the mice organ samples. gondii Hsp60 (ME 49 strain) could be smoothly happened but later on it may be inhibited by these chemical inhibitors.
So, the difference between the virulence of the two strains may be due to the difference in their sequence as approved by our results and consequently the difference in the sequence of amino acids and the produced protein, it may be also due to production of the same protein and then its inhibition by these chemical mediators.
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